INTRODUCTION
IT was shown in the first paper in this series (27) 2 that there was a marked difference in mean duration of life, and in the form of the curve, between wild-type stocks of Drosophila on the one hand and the syntheuic quintuple mutation stock on the other hand. It was further made clear that, because of the technique used in the experimental work, there could be no doubt that the basis of this difference must be hereditary and not environmental. Furthermore, Hyde (11) and Pearl (6) have presented evidence for the Mendelian inheritance of this character duration of life.
Given it to be the fact, as the just cited work demonstrates to be the case, that there are hereditary differences within the same species of Drosophila in respect of duration of life, the problem which next presents itself is to determine whether within a particular strain of Drosophila hereditary differences exist, and if so what their magnitude may be, their degree of permanence, etc. In 2 A word of explanation is necessary as to the method of handling biblio-' graphic references in this series of papers. In the first paper a list of 26 references numbered consecutively from 1 was appended. It is proposed not to duplicate references in any subsequent paper in the same series. Consequently the first itew bibliographic citation in the present paper is numbered 27. When any reference is made to titles already cited in the first paper in the series, the numbers which they bear in the list appended to that paper will be used. This practice will be adhered to in all subsequent papers in this series of Studies.
short one wishes immediately to get a kind of knowledge for this organism and character similar to that which Johannsen (28, 29) got for the size character of beans from his pure-line work. The first, and in a sense preliminary, investigations on this problem will be presented in this paper. Later in the series we expect to publish much more extended and penetrating evidence on the same problem. Some, however, must be presented early in the series in order to make the account of subsequent experiments intelligible. It is obvious that in the case of an organism like Drosophila it is impossible to have a pure-line in the strict sense of Johannsen. The most that one can do is to have inbred lines, and the most intense degree inbreeding possible in the pr,mises is by brother X sister mating. The general plan of the experiments reported in this paper can be outlined as follows :
1. Mate a virgin brother and sister, chosen at random each from the same one of the original 5 foundation stocks (cf. 27).
2. Repeat this for as many pairs as the facilities of the laboratory make possible.
3. Test the progeny of each mated pair separately for duration of life, and form for each group of such progeny a life table.
4. Each such mated pair constitutes the beginning of a line, in which at any time the processes noted under paragraphs 1, 2, and 3 above could be repeated. In this paper will be reported the results of one such repetition.
The general technique of the experimental work has been fully described in the first paper of this series and need not be repeated. It should merely be emphasized again that the environmental conditions in respect of food, housing, temperature (25° C.) and atmospheric conditions were identical for all the flies in the experiments here reported.
DURATION OF LIFE IN DIFFERENT PROGENY GROUPS OUT OF BROTHER X SISTER MATINGS
The survivorship data frequencies) for 7 progeny groups each out of a mating of brother X sister are exhibited in Table II . All distributions are put on the same basis of 1,000 flies at emergence from the pupal stage. The absolute numbers of flies involved in each experiment are given at the foot of each column. These numbers are Table I . Five of these distributions are shown graphically in Fig. 1 , and their biometric constants are given in Table   TABLE III III. In calculating these constants, the absolute dx frequencies, and not the per mille frequencies, were of course used. From these data it is at once apparent that these progeny groups show distinct, and in some cases decidedly large, differences both in mean duration of life and in the form of the mortality distributions. Lines 101 (Old Falmouth stock) and 201 (New Falmouth stock) show the longest mean duration of life, and they are sensibly identical in the form of the life curve, having regard to the errors of random sampling. The difference in the means for these two lines is 2.62 ± 1.31 days, an obviously insignificant difference, only 2 times its probable error. Similarly these two lines do not significantly differ in absolute or relative variability, the difference between the standard deviation being .48 ± .92.
Line 100 (Old Falmouth stock) has a distinctly and significantly lower mean duration of life than 101 or 201.
Comparing it with line 101 the difference in the means is 9.57 ± 1.20 days or approximately 8 times its probable error. The l curve lies throughout its course below the lines for 101 and 201. Line 100 is also relatively more variable in duration of life than 101 and 201, but largely because of the difference in the means.
The individuals in line 202 (New Falmouth stock) are the shortest lived of any here dealt with, and the shortestlived wild-type strain we have as yet isolated. Its mean duration of life is less than half that shown by lines 101 and 201 and only a little more than half that of line 100. Line 202 shows the highest relatiVe variability in duration of life of any of the lines here discussed. It also has the highest absolute variability with one exception (line 303).
Lines 300, 301 and 303 (Sepia stock) are all relatively short-lived lines. 300 and 303 are substantially identical, while 301 has a lower mean approaching that of line 202. These sepia lines are also characterized by high relative variability.
RESULTS OF INBRED RE-TESTS FOR CONSTANCY
During the progress of the experiments described in the preceding section the offspring flies (from original brother X sister matings) in each of the lines, whose duration of life was being tested, were allowed to mate at random in their bottles, and their progeny removed to form stocks of the several lines. These stocks were allowed to reproduce in stock bottles, all matings being therefore random within the line, for a period of about 7 months (cf. Table IV) . At the end of that time it was decided to make a re-test of each line to see how it was then behaving relative to duration of life. There was then made, at dates indicated in Table IV , a random selection from each line stock bottle from which a brother and sister pair was bred, and these two individuals were mated to get a set of progeny on which to carry out a second set of life duration experiments. The necessary facts as to line numbers and dates on this re-test are given in Table IV. The survivorship distributions of the progeny groups of this second brother X sister mating are given in Table  V , and the biometric constants calculated from the observed 6/, distributions in Table VI. These tables are  for comparison with Tables II and III above. The purpose of this second test was, of course, to see to what extent duration of life was holding constant in the line. During the period between the first and second test the stocks of the several lines had been subjected to varying environmental influences, in particular in relation to temperature, the. stock bottles having been kept at room temperature, which varied rather extensively. Did the lines after 7 months have the same characteristic life curves that they exhibited on the first test? Allowing 12 days from generation to generation in the case of flies reproducing freely at random in stock bottles, the interval elapsing between the first and second tests would cover roughly almost 18 generations. This is a long period and affords abundant opportunity for change in the average genetic constitution of the population. Table VII. There can be no question of the substantial constancy of these lines, over the period covered in the tests in respect of duration of life. The L curves run well together till the upper end of life is reached, where, because of the small numbers involved, there is some irregularity. In no case is the difference between two comparable means, as -shown in Table VII , as much even as three times its prob-able error, nor is there any certainly significant change in variability having regard to the probable errors of the differences involved. 
RESULTS OF MASS CULTURE RE-TESTS FOR CONSTANCY
The point may well be made that in the re-tests of the lines described in the preceding section an additional element is introduced in the fact that the flies for the re-test were the progeny of a second brother X sister mating. What one wishes to know is: what degree of constancy in duration of life is exhibited by the general stocks in each line, mating purely at random, after the initial selection and inbreeding? We wish now to present some data on this point. Table VIII gives the biometric constants for this material. Mass culture re-tests have been made on two of the original lines, 100 and 101. These mass culture re-tests were made in two ways as follows:
(a) From the stock bottles of the line to be tested a large sample of progeny was taken at random each day as the flies emerged from the pupal stage, and these progeny flies were put in small bottles for a duration of life experiment in the usual way described in (27) .
(b) From the stock bottles of a particular line to be tested a number of virgin flies (usually 8 to 10 of each sex) were taken at random immediately upon emergence, and mated as a group in a mating bottle. The progeny from this sample was then remOved, upon emergence, to small bottles and a regular duration of life test carried as described in (27) . It is at once apparent that the mass re-tests on line 101 gave extremely satisfactory results as to constancy of duration of life in the line, after intervals of approximately 5 and 11 months. The mean value for either the A or the B test does not significantly differ, having regard to its probable error, from the mean shown on the original test at the start of the line. The mean of the A mass retest almost exactly agrees with that of the second inbred test of the same line, as given in Table VI .
In the case of line 100, the mass re-test after 5 months approximately does not give such close agreement. The mean is significantly lower, the difference being 6.6 times its probable error. No explanation of this result is, as yet, forthcoming, but it probably means no more than lack of genetic purity in the line.
• It is, however, interesting to note that the sense of the change is in the same direction as that in which line 100 in general differs .,from line 101, which we regard as our most typical wild-type line in respect of duration of life. That is, line 100 is, as compared with 101, a shorter-lived line. Its mass culture re-test is still shorter lived.
The variability in respect of duration of life, whether measured in absolute or relative terms, is uniformly higher and in two cases out of the three by a significant amount in the mass culture than in the original inbred tests. This is, of course, exactly what would be expected on general genetic grounds. One brother X sister mating, as has been shown by Pearl (30) , Jennings (31) and others, reduces the heterozygosis in the strain by only 50 per cent. It is interesting to note, in connection with tie explanation suggested above for the difference in the means in the case of line 100, that the variability in the mass re-test on that line is very much higher than in the original inbred test.
A mass re-test was carried out on two of the lines from the second brother X sister matings. The results from these experiments are presented in Table IX . The substantial constancy of line 101, in both mass and inbred tests, is evident. In respect of variability the line behaved somewhat like 303 discussed below.
In line 303 again the constancy of the line in respect of mean duration of life is as definite as could be expected. Over periods of approximately 7 and 13 months, the mean duration of life has not sensibly changed, having regard to the probable error involved. The results respecting variability are somewhat anomalous. Both the second inbred and the mass re-test show variability of a distinctly lower order than was exhibited by the progeny of the original brother X sister mating. It seems probable that the original test by accident gave a variability result higher than was really characteristic of the line. But the mass culture re-test exhibits a lower variability, not certainly significant, to be, sure, than the first test on line 309. Of course it is to be expected that with continued brother X sister mating the variability of mass cultures from the line would come nearer and nearer to that of a further inbred lot of progeny from the same line. Probably the results of Table IX are an expression of the realization of such expectation, obscured by the fact that the numbers are small and the errors of sampling consequently relatively large.
DISCUSSION AND SUMMARY
The data presented in this paper appear to demonstrate, with comprehensiveness and accuracy, three broad facts.
A. That there exist in a general population of Drosophila melanogaster (or its mutants) genetic differences in respect of duration of life.
B. That these genetic differences are capable of isolation, by appropriate selection and inbreeding.
C. That within an even moderately inbred line, the genetic differences in duration of life remain constant over periods of at least 10 to 25 or more generations.
These facts, based upon the determination experimentally of the duration of life of 3,039 individual flies in 18 experiments, under constant environmental conditions, place this character " duration of life " in the category of genetically definite and workable characters, and indicate that it will just as well repay careful analytical study as the characters more usually dealt with. Furthermore, duration of life is a character of great general biological significance.
